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Abstract 
In many countries there is significant hidden unemployment among low-skilled older workers receiving long-term 
social security benefits. International research has shown that there is an important regional dimension to this 
phenomenon. Particularly in peripheral regions, the types ofjobs that are being created may not o.ffer opportunities for 
older, less skilled, and less mobile workers. In this paper we analyze the determinants of regional variation in social 
security benefit uptake in New Zealand by category (viz. unemployment, sickness, im1a/ids and domestic purposes) 
during the period 1996-2006 using a panel of data drawn from the five-yearly Census of Population and Dwellings 
aggregated to functionally-defined local labour market areas (LMAsJ. We find that across LMAs there is geographical 
clustering in benefit uptake. Ignoring this spatial correlation may lead to erroneous conclusions regarding the role of 
local conditions in explaining the regional variation in benefit uptake. We also account for spatial and temporal 
correlations in uptake across d(fferent types of benefits. However, there is little evidence of spatial heterogeneity. Hence 
national regression coefficients are informative for all LMAs. Benefit uptake generally increases with rising 
unemployment, butt he post-2000 economic boom did not offset the secular trend of increasing numbers of invalids and 
sickness beneficiaries. The uptake of sickness and invalids benejits is greater, bw quantitatively similar. in LMAs where 
the labour force is relatively older. Several other features o..f Livf.As affect benefit uptake also. but their impact varies 
across benefit types. 
Introduction 
In many countries, governments have pursued policies to 
enhance labour market flexibility and reduce long-tenn 
unemployment. Such policies have contributed to 
improved labour market outcomes, although it is often 
difficult to separate out the effects of the policies from the 
impact of concurrent buoyant economic conditions. In 
any case, declines in official unemployment rates may 
coincide with increases in hidden unemployment, 
particularly among low-skilled older workers, who end up 
on long-term social security benefits, such as the sickness 
or invalids benefit, or who may (semi) retire after 
becoming unemployed. 
International research has shown that there are large 
regional differences in the uptake of social security 
benefits, but formal econometric modelling of this spatial 
variation has to date been relatively limited (McVicar, 
2006). There are many examples in the literature of 
regions in which certain traditional industries such as 
textile manufacturing, mining or agricultural produce 
processing were the primary source of employment until 
globalisation and the liberalisation of regional economies 
in recent decades led to significant contraction of such 
industries. Pru1icularly older and low-ski lled male 
workers, whose jobs vanished in this economic 
transformation process. have found it difficult to obtain 
employment in emerging knowledge-intensive sectors or 
female-dominated services. Geographic mobility of such 
workers tends to be low. The stresses of layoffs. job 
insecw·ity and unemployment often impact on physical 
and mental health of the older workers. Some form of 
incapacity benefit is then institutionally (through implicit 
understandings between employers, medical practitioners 
and social security providers) seen as a prefetTed outcome 
compared with long-term unemployment. This is 
particularly the case in peripheral regions. The example 
of mining towns in the UK, where hidden unemployment 
remains extensive, is well documented in the literature 
(e.g., Beatty et al. 2007). 
In New Zealand, the number of people receiving the 
unemployment benefit halved between 2001 and 2006, as 
a result of buoyant economic conditions leading to a high 
rate of job creation (see Figlll'e 1 ). Similru·ly, the number 
of persons (primarily females) receiving the domestic 
purposes benefit ( 0 PB) dropped by 12 percent. Yet at the 
same time there was a sharp increase of one third in the 
number receiving the sickness benefit and a growth in the 
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nwnber receiving the invalids' benefit of 11.6 percent and 
18.6 percent for males and females respectively. This 
cannot be explained by deterioration in the health of the 
population. Appropriate measures, such as independent 
life expectancy which measures the expected number of 
years of life free from functional limitations requiring 
assistance, have shown significant improvement between 
1996 and 2006 (e.g., MSD, 2008). 
Instead, a simple explanation at the macro-level of this 
apparent paradox. of measw·ed unemployment declining 
and population health improving in the upswing of the 
business cycle, but incapacity benefit uptake concwTently 
increasing, is that periods of rapid job creation coincide 
with an asymmetry in inflows into and outflows from 
non-participation. Job creation leads to a reducing flow 
from employment into all forms of non-participation. 
including retirement and incapacity benefit enrolment. 
Job creation also leads to an increase in the flow from 
unemplo}ment into jobs. but the flow from the sickness 
and im·alid benefit rolls into jobs is far less responsive to 
the upswing in the business cycle, given that benefit 
receipt does not require active job search and the net 
financial gains from employment may be relatively little 
for beneficiaries with low skill levels. 
At the regional level, the outcomes in terms of non-
participation and benefit uptake will depend on 
compositional factors with respect to the characteristics of 
the population and the local labour market, including 
health-related factors (see, e.g., Pool et al. 2006b), but 
also on institutional factors, as there may be some 
regionally-specific variation in implementation of 
policies, even within a nationally determined framework. 
This could lead to so-called spatial heterogeneity in the 
form of the coefficients that measure the impact of local 
economic conditions on benefit uptake varying across 
regions. In addition, geography may also matter, in tetms 
of labow· market outcomes in surrounding local labour 
markets having an impact on local wage setting and 
geographic mobility in any particular region. This is 
refen·ed to as spatial dependence. 
Figure 1: Social security benefit uptake as a percentage of the working age population, 1986-2007. 
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The present paper analyses the determinants of regional 
benefit usage by category (viz .. unemployment. sickness, 
incapacity and single parents caring for dependent 
children) in Ne\\ Zealand using a panel of data drawn 
from the fi, e-yearly Census of Population and Dwellings 
aggregated to 58 functionally defined local labour market 
areas (LMAs). No anempts are made to identifY the 
"best" specification for a particular type of benefit usage. 
Instead. the same regression model is applied to all fow· 
benefit types. Three waves of census data (1996. 2001 
and 2006) are used for estimation, with additionally 1991 
data used where lagged variables are required to model 
1996 benefit uptake. 
Year 
§ C\1 8 g 
C\1 C\1 N 
Sickness benefit as percent ot WAP 
DPB as percent of WAP 
g 
C\1 
The theoretical framework that drives the specification of 
the panel model takes account of changes in the level and 
structure of the demand for labour, the composition of the 
labour force and institutionally determined factors such as 
benefit replacement rates and changes in eligibility rules. 
This framework builds on, for example, research by 
Beany et al. (2000) in the UK and by Bartik (2002) in the 
US. 
Preliminary analysis of New Zealand social security data, 
using time series of social welfare data, rather than census 
data, indicated that the buoyant economic conditions of 
the new millennium years up to 2004 benefitted all 
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regions, but not all workers, and comparable workers in 
different regions often in different ways (Baxendine et al. 
1 2005}. Nonetheless, there appeared to be some spatial 
convergence in aggregate benefit uptake outcomes across 
LMAs for younger people: peripheral regions with high 
aggregate benefit uptake rates in the 1990s among 
workers under the age of 40 experienced the greatest 
declines in these rates during the subsequent economic 
boom. Overall, however, regional dispersion in benefit 
uptake rates has been steadily increasing across New 
Zealand regions since 1986 (see Pool et al., 2006a, Table 
· 4) and the descriptive statistics reported below show that 
this trend has continued since 2001. 
The next section describes the trends and regional 
variation in the rates of benefit uptake. The third section 
motivates the variables that are used in the econometric 
modelling. This is followed by a section with regression 
results. The last section sums up. 
New Zealand Regional Data 
The data for our analysis were obtained from the 
quinquennial New Zealand Census of Population and 
Dwellings 1991, 1996, 2001 and 2006. The Labour 
Market Area (LMA) data have been built up from Census 
Area Unit (CAU) level and made available for this 
research by Motu Economic and Public Policy Research. 
It has long been recognised that functional economic 
areas are the most appropriate unit of analysis for 
examining regional economic activity (Stabler and Olfert, 
1996, p. 206), because boundaries of administrative areas 
such as Regional Council regions or territorial authorities 
often do not represent boundaries of economic activities 
and interactions. 
Consequently, there has been growth in the use of 
functional economic areas, notably in the analysis of 
various labour market phenomena (see Cochrane and 
Poot, 2007). Newell and Papps (200 1) used travel to work 
data from the 1 991 and 2001 censuses to define LMAs in 
New Zealand. This research yielded 140 LMAs for 1991 
and 106 for 2001. This level of breakdown is too refined 
for linking to regional characteristics that come from 
SOW'ces other than the census. A level of disaggregation 
that permits the building up of a regional analysis with a 
wide range of regional indicators is that of 58 LMAs. The 
boundaries and names of these LMAs are shown in 
Cochrane and Poot (2007). 
Table 1: New Zealand social security benefits and eligibility criteria. 
Benefit 
Unemployment 
Sickness 
Invalids 
Domestic 
Purposes 
Eligibility 
• Need to be aged 18 or over, or aged 16-1 7 and living with a partner and children who are supported by 
the applicant 
• Not be working full-time, but active ly lnoking for a full-time job 
• Able to start work now 
• In a job now, but have had to stop working or reduce hours and income because of s ickness, inj ury. 
pregnancy or disability, or 
• Unemployed or working part-time, and finding it hard to look for and do ful l-time work because of 
sickness, injury, pregnancy or disability 
• 16 or over and: 
• Unable to regularly work 15 hours or more a week because of a sickness, injury or disability which is 
expected to last at least 2 years; or 
• Life expectancy is expected to be less than 2 years and the applicant is unable to regularly work 15 
hours or more a week; or 
• Blind with a specified level of restriction in the Yisual field or in the sharpness oh·ision 
• A parent of a child under 18 who is dependent on the applicant and 
• the applicant is not living with the other parent or a partner and 
• has lost the support of, or is not being adequately maintained by a partner and 
• aged 18 or over (or 16-17 if legally married or in a civil union before separation). 
See http://www.winz.govt.nzlget-assistancelmain-benefilf for further details. 
The New Zealand social welfare system provides for foW' 
major transfer payments for the eligible working age 
population: the unemployment benefit, the sickness 
benefit, the invalids benefit and the DPB. A brief 
description of the eligibility criteria for each benefit is 
contained in Table 1. These taxable benefits are statutory 
rights as opposed to insurance-based payments with 
eligibility continuing as long as a person meets the 
eligibility criteria and is under 65, at which point 
eligibility for New Zealand Superannuation commences. 
The latter benefit is a non-means tested non-contributory 
payment made to virtually all residents (except recent 
migrants) aged 65 and over, with the gross payment for a 
single person being around 50 percent of the median 
wage. The level of payment available with each of the 
foW' social security benefits is also modest relative to the 
median wage and benefit levels were reduced markedly in 
value in the early 1990s (see e.g. Stephens, 1992 for 
details), although provision exists to supplement these 
payments through various additional allowances for 
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hardship, accommodation and the like. In addition. 
beneficiaries with children may be eligible for the 
Figure 2: Box plots of benefit receipt rates 
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Figw·e 2 shows the distribution of benefit receipt rates 
across LMAs in 1996. 2001 and 2006 in the form of box 
plots. The black boxes represent the interquartile range 
(IQR), with the median represented by the horizontal 
lines inside. Outliers (more than 1.5 IQR beyond the fi rst 
and third quartile) are individually labelled. The 
.. whiskers'' are the smallest and largest observations 
\\~thin 1.5 IQR of the first and third quartile (see Tukey, 
1977). Swnmary statistics are reported in Table 2. The 
median LMA unemployment benefit rate (those who 
received the unemployment benefit at some stage during 
the previous twelve months divided by the population 
aged 15 to 64) reduced by more than half over the decade, 
from 9.9 percent to 3.5 percent. At the same time, the 
median LMA invalids benefit rate increased fi·om 2.1 
percent of the population to about 3. 3 percent, an increase 
of more than half. The median LMA sickness benefit rate 
decreased slightly about 0.3 percentage points fi·om 2.6 
percent in 1996 to 2.3 percent in 2001 before increasing 
again back to 2.6 percent in 2006. Lastly, the median 
' Working for Families Tax Credit'. 
(b) Sickness benefit 
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LMA DPB rate fell by 0. 9 percentage points over the 
decade to a rate of about 3. 8 percent in 2006. 
Looking at the dispersion of values for each of the benefit 
rates over the decade, as measw·ed by the coefficient of 
variation (CV) in Table 2, there is evidence of increasing 
dispersion over the 2001-2006 sub-period for all benefit 
types (the IQR values. which are not repo11ed in the table, 
show the same trend). Dlll"ing the previous quinquennilll"n, 
however. dispersion had increased in the case of the 
invalids benefit and DPB rate, but decreased in the case 
of the unemployment benefit rate and the sickness benefit 
rate. Certainly, with respect to the invalids benefit rate, 
the long-tenn regional divergence earlier identified by 
Pool et al. (2006a) has been reinforced by the post 2001 
change. 
To explore determinants of the interregional and temporal 
variation in LMA benefit uptake rates, a range of 
variables were selected to captlll"e various features of the 
regional labow· market. The approach adopted here is not 
to find the best possible model for any given type of 
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benefit uptake, but to instead consistently apply the same 
set of variables to all benefit rate regression equations and 
to compare differences in estimates across equations. 
Given that the structure of our data is in the form of 
pooled cross sections of averages of each variable for 
each LMA, it is well known that even the fixed effects 
estimator (which accounts for unrneasured time-invariant 
differences between LMAs) is inconsistent when some of 
the explanatory variables are endogenous (i.e. they are 
themselves affected by benefit uptake). This is usually 
addressed in the literature by introducing variables that 
are lmown to correlate with the endogenous regressors, 
but which themselves are unaffected by benefit uptake 
(see, e.g., Vella and Verbeek, 1999). Because such 
instruments are often not easy to find, we take the simple 
approach of lagging potentially endogenous variables and 
assuming that such lagged variables are uncorrelated with 
the current error terms in the regression models. Robust 
standard errors are calculated throughout. 
Table 2: Descriptive statistics on LMA benefit uptake rates. 
Census unemployment Census sickness Census invalids Census domestic 
benefit rate benefit rate 
Median 9.92 2.58 
Mean 10.32 2.68 
Minimum 5.40 1.32 
Maximum 21.13 5.22 
CV 0.28 0.28 
Median 7.60 2.39 
Mean 7.91 2.39 
Minimum 4.08 1.15 
Maximum 14.95 4.58 
CV 0.28 0.26 
Median 3.52 2.60 
Mean 3.60 2.70 
Minimum 0.53 0.43 
Maximum 9.89 5.85 
CV 0.53 0.32 
Determinants of Benefit Uptake at the LMA 
Level 
The variables used in this paper are listed in Table 3. Our 
primary conjecture is that benefit uptake is predominantly 
determined by the buoyancy of the local labour market. 
This is obvious with respect to unemployment benefit 
uptake, which will be high in LMAs where the local 
labour market is relatively slack, but it is also the case 
with respect to the other benefits where benefit uptake 
may constitute a form of hidden unemployment through 
the mechanism discussed in the introduction. Since the 
regression model incorporates only lagged economic 
conditions, a correlation between lagged unemployment 
(lagpue) and current benefit uptake across LMAs implies 
persistence over time in the ranking of LMAs with 
respect to unemployment rates, but this is indeed the case 
in most countries. Longhi et al. (2006) found that while 
wages tend to be 'sticky' over time, unemployment rates 
benefit rate purposes benefit rate 
1996 
2.10 4.7:2 
2.23 4.83 
0.38 1.77 
4.89 9.26 
0.33 0.30 
2001 
2.23 4.76 
3.23 4.76 
0.53 1.51 
6.41 9.49 
0.34 0.32 
2006 
3.25 3.81 
3.36 3.75 
0.30 0.53 
8.07 7.37 
0.39 0.37 
have high spatial persistence. Essentially, a positive effect 
of unemployment rates on benefit uptake captures the 
effects of hysteresis (Baddeley et al., 1998; Pehkonen & 
Tervo, 1998). 
Wilson et al. (2005) point to the impact of the age profile 
of the population on rates of uptake of the sickness and 
invalids benefits in the New Zealand context. They find 
that around half of the rise in the invalids benefit uptake 
is explained by population growth, the ageing of the 
population, and the rise in the age of eligibility for New 
Zealand Superannuation. A variable (lagpoldwork) is 
used to account for the age composition effect (with 
population growth controlled for by using uptake rates 
rather than levels, and superannuation eligibility changes 
captured by census year dummy variables). 
The education variable (lagpnoqual) serves as a proxy for 
the extent to which the LMA's labour force is unskilled. 
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It is well known that the low skilled have fared poorly in 
the contemporary labour market with rapidly declining 
demand for low-skilled workers being typical of many 
economies (Nickell and Bell, 1995; Goux and Maurin, 
2000; Machin, 2001 ). As noted earlier, there are also 
strong indications of an inverse relationship between 
average skills levels and rates of benefit uptake (Black et 
al, 2002). 
Table 3: Explanatory variables in regression models of social security benefit uptake. 
Variable Definition 
lagpue 
lagpoldwork 
lagpnoqual 
lagpoprop 
net_mig 
lagpservice 
lagpsolo 
lagpmaori 
The percentage of the labour force unemployed and actively seeking work in an LMA 
The percentage of persons aged 50-64 in an LMA 
The percentage of persons aged 15 and over in an LMA reporting no qualifications 
The percentage of private dwellings in an LMA that are owner-occupied 
Net migration as a percentage of the LMA usually resident population 
Persons employed in services as a percentage of total LMA employment 
Single parent families as a percentage of the total number of families in an LMA 
The percentage of the LMA population who declared in the census to be Maori 
Note: all variables are measured by the previous census, except for net migration which refers to migration tlows over the preceding intercensal 
pe riod. 
Wherever workers are more geographically mobile, for 
example when they are more highly qualified or younger. 
the impact of economic transformation on benefit uptake 
may be less. Besides considering age and skill 
compositiOn, we therefore also take account of 
homeownership and the LMA 's net migration. Oswald's 
work (e.g., 1996) on the relationship between 
homeownership and unemployment suggests that the 
costs that have to be incwTed when selling a home in 
order to accept a job and buy a home in another region 
may be a disincentive to consider jobs outside the LMA 
and may therefore conn·ibute to higher benefit uptake 
rates. Ow· own work on the Oswald hypothesis in the 
New Zealand context (Cochrane and Poot, 2007), using 
1986 to 200 l census data. found some suppo11 for 
Oswald's conjecture. To test such as effect in the present 
context. we consider the percentage of private dwellings 
owned by the occupant (lagpoprop). In addition. it is 
possible to directly account for chwning in the local 
labom market by incorporating the net migration rate 
over the preceding intercensal period (net_mig). 
On the demand side. LMAs in which the share of 
employment in services in total employment is large may 
have been able to better absorb job losses from economic 
transformation and provide new employment to some 
benefit recipients. As with other developed economies, 
the majority of employment growth in the post 1991 
period in New Zealand has been concenu·ated in the 
service sector. As an indicator of specialisation in 
indusu·ies that have experienced such growth. the 
percentage of employment in services (lagpservice) has 
been included. 
The percentage of single parent families (lagpsolo) is 
included as single parenthood is a prime requirement for 
receipt of the DPB. There is also evidence of divorce or 
relationship dissolution leading to ill health (Richards et 
al, 1997), possibly leading to greater sickness and 
invalids benefit uptake. On the other hand, there is 
evidence that unemployment may trigger relationship 
dissolution, and consequently often single parenthood 
(see Kraft, 2001 ). This potential endogeneity of the single 
parent variable is at least partially controlled for by the 
adopted Jag structw·e. 
We also account for differences across LMAs in ethnic 
composition. Maori generally have poorer outcomes in 
the labour market in New Zealand than the Pakeha 
(European) majority (Chapple and Rea, 1998) and we 
take account of this by incorporating the proportion of the 
usually resident population that identify as Maori 
(lagpmaori). The New Zealand system of ethnic 
classification allows for an individual to identify with 
multiple ethnicities. Hence this construct should not be 
seen as denoting the proportion of those who see 
themselves as exclusively Maori. Of course, the statistical 
significance of lagprnaori may be a proxy for a number of 
unspecified detenninants of labour market outcomes that 
dispropo11ionally affect Maori rather than a genuine 
·ethnic' effect, such as discrimination. In practice, both 
explanations may be valid and non-exclusive. The issue 
remains subject to debate (e.g. Gould, 2003). Caution is 
required in interpreting the regression results in this 
respect. 
The dependent variables, the census unemployment 
benefit rate, sickness benefit rate, invalids benefit rate and 
the DPB rate have been calculated on the basis of the 
census question on sources of income. This question asks 
about all sources from which an individual aged 15 years 
and over received personal income in the 12 months 
ending 31 March. Hence it is not a point measure of the 
percentage of persons in receipt of a benefit on census 
day nor does it exclude the possibility that a person has 
moved between benefits or between a benefit and paid 
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employment over the course of the year. Despite these 
drawbacks it would seem reasonable that these rates are 
indicative of the level of uptake of these benefits in a 
LMA. Further, whatever the shottcomings of this 
approach, no other source of this data is readily available 
at this regional level. 
Regression Model Results 
For each of the main four benefits considered, the self-
reported proportion of persons receiving that benefit in 
the year previous to the census enumeration was 
regressed on the variables described above. Various 
estimation procedures were employed and compared. Due 
to space constraints, only one set of results is presented, 
namely those that account for spatial spillovers with 
respect to the individual benefit types, but also spatial and 
temporal correlations between benefit types. This 
estimator can be referred to as the Spatial Lag Seemingly 
Unrelated Regression model; or the SL-SUR model in 
short. Other estimators that were considered include 
standard pooled OLS estimation, the regional fixed 
effects estimator, the spatial lag model and the spatial 
error model. Robust standard errors were used to address 
heteroscedasticity arising from the markedly differing 
populations of the LMA. In qualitative terms. the results 
turned out to be quite similar across different econometric 
specifications (see Cochrane, 20 I 0). 
Nonetheless, OLS is not the appropriate estimator 
because each of the benefit uptake rates is likely to be 
spatially correlated, i.e. LMAs with high (low) uptake 
rates are likely to be surrounded by LMAs with similarly 
high (low) uptake rates. This can be formally shown by 
means of the Moran statistic, which turned out to be 
statistically significant at the 1 percent level for each of 
the four benefit types. In the presence of spatial 
autocorrelation, OLS generates inefficient and 
inconsistent coefficient estimates, with estimated standard 
errors being smaller than the correct standard errors (e.g. 
Arbia, 2006). 
In addition to the deficiencies of the OLS estimator in the 
presence of spatial autocorrelation, this approach also 
fails to utilise the panel nature of the data. This is 
particularly serious in cases such as our application as it 
is highly unlikely that all the factors influencing the 
uptake of social security benefits are captured by the 
variables that we have available (listed in Table 3). As it 
is quite likely that some of the omitted variables will be 
correlated with the included variables, OLS will yield 
biased parameter estimates. 
Given the difficulties that the presence of spatial 
dependence in data presents for the OLS estimator, a 
nwnber of methods have been developed to account for 
spatial dependence. Commonly this is done in one of two 
ways. The first is spatial lag dependence, which pertains 
to spatial correlation in the dependent variable. The 
alternative is spatial error dependence in which the error 
terms are spatially correlated (Anselin, 1988). In the 
former case, spatial dependence is incorporated by 
including a function of the dependent variable observed at 
other locations on the right hand side. While this function 
can be very general, and even non-linear, it is typically 
simplified by using a spatial weights matrix. In the 
present context this implies that the benefit uptake rate in 
any particular LMA is assumed to be influenced by the 
benefit uptake rate in other LMAs, with more weight 
being given to those LMAs that are geographically closer 
to the LMA under consideration. 
This approach can be extended to panel data, which is the 
case we are dealing with here (cross sectional data on 
benefit uptake pooled across the three censuses 1996, 
2001 and 2006). Unfortunately, though the selection of 
the spatial weights matrix is a crucial aspect of a spatial 
econometric analysis, there exists no single preferred way 
of doing this weighting. The choice is often guided in 
practice by convenience, convention or rules of thumb 
(Griffith, 1996, p 65). In this paper the weights matrix is 
constructed on the basis of the reciprocal of the squarP.d 
travel time between the major urban centres of pairs of 
LMAs. The matrix takes a block diagonal form. 
Effectively, this can be interpreted as there being an 
infinite distance between any LMA in a specific time 
period and all other LMAs at other points in time. Before 
carrying out spatial regressions, the weights matrix has 
been row standardised (i.e. across each row, the weights 
sum to one). 
One fw1her complication should be taken into account. 
This is the fact that the random en·ors in the regression 
equation for a particular benefit type are likely to be 
correlated over time and space with the errors of the 
regression equation for another benefit type. When the 
data are non-spatial, the Seemingly Unrelated Regression 
(SUR) model was proposed by Zellner ( 1962) to deal 
with cress-equation correlation and this estimator is 
available in most econometric software. To combine this 
estimator with the estimator for the spatial regression 
model , a two-stage procedure was used. In the frrst stage, 
the spatial lag model was estimated for each equation 
(using Stata software). From this, the spatial lag 
parameter was retrieved for each equation. The predicted 
spatial spillover effect was calculated next, by 
multiplying the estimated spatial lag parameter by the 
spatially weighted average of the corresponding benefit 
take up rate. In the second stage regression, this predicted 
spill over effect was then added to the other regressors and 
the coefficients of the resulting SL-SUR model were 
calculated. Besides generating coefficient of all variables 
in all four equations of the SL-SUR model, this procedw·e 
also provides updates of the spatial lag parameters. 
While the statistical properties of this procedure are not 
yet formally known, the results were quite stable and 
similar to those of various alternative models. This 
provides some confidence in the reliability and 
superiority of the statistical inference with the SL-SUR 
model. 
Table 4 contains the results of the SL-SUR model. The 
first point to note is that the spatial lag obtained from the 
first stage regression is statistically significant for all 
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benefit types. The estimated spatial lag parameter (a kind 
of partial correlation coefficient) varies between 0.148 for 
the sickness benefit uptake and 0.272 for the invalids 
benefit uptake. Essentially the significant spatial 
correlation suggests that, after controlling for various 
demand and supply factors that control for a variation in 
benefit uptake across LMAs, there remains a significant 
clustering due to unmeasw·ed geographically-specific 
features. LMAs with high or low uptake rates are 
sun·ounded by similar LMAs. 
Joint estimation with the SUR method results in upscaling 
of the spatial spill over effect for all four benefit types by 
a factor varying between 1.392 for the DPB to 2.139 for 
the sickness benefit. This upscaling is plausible. The SUR 
model -which accounts for the fact that when there is a 
high uptake of one type of benefit in a particular region, 
there is likely to be a high uptake of other benefits in that 
region as well - is going to give the influence of spatial 
clustering a more prominent role. The adjusted spatial lag 
parameter varies between 0.317 for the sickness benefit 
and 0. 516 for the invalids benefit, and is statistically 
significant in all cases. 
Table 4 clearly shows that the uptake of the four main 
social security benefits is positively correlated with the 
slackness of the local labow· market, as measured by the 
lagged census unemployment rate of the LMA (lagpue). 
Benefit uptake is generally counter-cyclical (less uptake 
in a buoyant labour market) and there is evidence of 
hysteresis . ln LMAs with high past unemployment, 
cwTent benefit uptake is greater. As expected, these 
effects are the strongest for the unemployment benefit 
and the least for the DPB. Consequently, although there 
are many factors determining benefit uptake (for New 
Zealand. see e.g. Wilson et al. 2005), the present analysis 
reinforces the importance of the state of the local la bow· 
market. A 1 0 percentage point increase in the LMA 
census unemployment rate increases the proportion of the 
population age 15 to 64 receiving the unemployment 
benefit by about 5 percentage points and those on the 
sickness, invalids and DPB by about 1.4, 1. 7 and 1.0 
percentage points respectively. 
Another factor, already clearly identified in the 
international literature and in New Zealand by for 
example Pool et al. (2006a), is the role of age 
composition (lagpoldwork). Table 4 shows that the 
presence of an older labour force increases the uptake of 
both the sickness and the invalids ' benefits, as the jobs 
created over the last two decades often do not match the 
abilities of these workers. The uptake of DPB and the 
unemployment benefit are at the LMA level not 
significantly affected by the relative shares of older 
workers. 
As expected. LMAs in which the local labour force is 
relatively unskilled (i.e. the highest percentages of 
workers with no qualifications, lagpnoqual) have a higher 
benefit uptake. although in the estimates reported in Table 
4 this effect is not statistically significant in the case of 
the unemployment and sickness benefits. After 
controlling for age, the lack of skill will be a particularly 
important problem for workers who have been out of the 
labour market for a long time. Recipients of the invalids 
benefit and the DBP have in common a long average 
duration of benefit receipt, as compared with the other 
two benefits. For example, in September 2006, 45 percent 
of DPB recipients and 75 percent of invalids beneficiaries 
had been in receipt of some form of benefit for more than 
4 years, compared to 30 and 16 percent of sickness and 
unemployment benefit receivers respectively. 
While the results by Cochrane and Poot (2007) provided 
some support for the Oswald hypothesis of higher home 
ownership rates (lagpoprop) lowering geographic 
mobility rates and contributing to unemployment 
hysteresis, there is no evidence that in regions with 
greater homeownership there is higher benefit uptake. 
Couples, with or without children, are more likely to be 
homeowners than single persons with otherwise identical 
characteristics, but in the case of couples the 
unemployment benefit is not likely to be available to an 
unemployed person when there is a working partner. 
Consequently, the LMA homeownership rate may not 
affect benefit uptake. However, LMAs with relatively 
more family households rather than single-person 
households are also likely to have a relatively larger 
nwnber of single parents. This is reflected in a small 
positive coefficient of homeownership in the DPB 
equation. As noted in the introduction, the other 
geographic mobility-related factor we considered is the 
rate of net migration over the preceding intercensal period 
(net_ mig). However, this variable is statistically 
insignificant for all benefit types. 
On the demand side of the labour market, most of 
employment growth has been in services (lagpservice). In 
LMAs where the service sector jobs are a larger 
proportion of total employment, the benefit uptake over 
the 1996-2006 period has been less. The effect is 
statistically significant for the unemployment and 
sickness benefits, but not for the other two types of 
benefits. 
Because the vast majority of persons in receipt of the 
DPB are single parents, it is not surprising to find that the 
share of single parent families in all families is 
significantly and positively associated with the DPB 
uptake. This variable is also positive and significant in the 
equations for the sickness and invalid benefit rates . As 
expected, the coefficient is nonetheless the greatest in the 
DBP uptake equation. Even in the unemployment benefit 
equation. the coefficient is of plausible size, but not 
statistically significant. Generally, it is possible that 
lagpsolo is a proxy for broader set of conditions that 
correlate with ill health and labour market disadvantage. 
This perspective is supported by the relative prominence 
of single parenthood in New Zealand measw-es of 
community deprivation (see for example Salmond et al. 
2006). 
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Table 4: Determinants of benefit uptake - Results of the SL-SUR regression model. 
Unemployment benefit Sickness benefit Invalids benefit Domestic purposes 
Coef. p-value Coef. 
initial spatiallag 0.205 0.005 0.148 
SUR lag coefficient 1.673 0.001 2.139 
adjusted spatial1ag 0.343 0.001 0.317 
lagpue 0.521 0.000 0.138 
lagpoldwork -0.027 0.793 0.140 
lagpnoqual 0.015 0.692 0.014 
lagpoprop -0.005 0.891 -0.014 
net_mig 0.008 0.557 -0.003 
lagpservice -0.064 0.040 -0.024 
lagpsolo 0.086 0.235 0.083 
lagpmaori -0.011 0.661 -0.021 
1996 -0.067 0.901 -0.139 
2006 -0.2462 0.001 0.020 
constant 2.142 0.417 -1.291 
RMSE 1.372 0.403 
Chi-squared 1048.4 461.6 
If 0.857 0.720 
The results in Table 4 suggest that in LMAs with 
disproportionally large numbers of Maori, the sickness 
and benefit uptake rates are on average lower. This would 
seem inconsistent with the generally worse labour market 
outcomes experienced by Maori, but at the regional rather 
than individual level this result can be explained by the 
markedly different age structures of the Maori and 
Pakeha populations. The Maori population is much 
younger on average than the Etrropean population, 
whereas the sickness and invalid benefit uptakes are 
concentrated among older workers. 
Table 4 shows that buoyant economic conditions 
nationally in 2006 (with 2001 being the reference point), 
led to a significantly lower uptake of the unemployment 
benefit and the DPB everywhere. However, at the same 
time the uptake of the sickness benefit and the invalids 
benefit was greater everywhere. As already noted in the 
introduction, this national trend does not reflect a 
deteriorating health of the population. Instead, it is due to 
a pervasive phenomenon in most deve loped countries: the 
sharp decline in the demand for blue-collar older workers, 
for whom job prospects are poor, unemployment has had 
a physical and emotionally scarring effect, and an 
incapacity benefit is only source of ongoing income. 
Since the increase in benefit uptake is a long-term trend 
(see also Figure 1 ), the 1996 dummy is negative relative 
to the 200 1 reference point as expected, but -
interestingly- insignificant for all benefit types. 
The SL-SUR estimates presented in Table 4 above are 
global in nature, in that the procedure yields unique 
parameter estimates for each equation and a form of 
spatial dependence in each equation that applies to all 
benefit 
p-value Coef. p-va1ue Coef. p-value 
0.138 0.272 0.015 0.250 0.000 
0.000 1.898 0.000 1.392 0.000 
0.000 0.516 0.000 0.348 0.000 
0.000 0.166 0.000 0.103 0.000 
0.000 0.131 0.008 -0.006 0.871 
0.216 0.104 0.000 0.041 0.001 
0.175 -0.006 0.710 0.032 0.005 
0.431 -0.012 0.068 0.004 0.442 
0.009 0.011 0.479 -0.016 0.127 
0.000 0.101 0.003 0.199 0.000 
0.003 -0.065 0.000 0.002 0.824 
0.347 -0.450 0.103 -0.068 0.683 
0.905 0.786 0.003 -0.394 0.048 
0.093 -6.535 0.000 -4.548 0.000 
0.656 0.455 
397.2 1785.5 
0.692 0.910 
regions equally. In addition to spatial dependence, the 
possibility of non-stationarity of parameter estimates 
arising from spatial heterogeneity is also of interest. For 
instance. not all LMAs are likely to be equally influenced 
by surrounding LMAs. Highly accessible LMAs, say 
metropolitan areas with dense road nets and large 
concentrations of economic activity, will exett stronger 
effects 0'1 their neighbours than relatively isolated and 
peripheral regions (Longhi et al., 2006, p 723). 
To account for spatial heterogeneity a number of locally 
linear spatial models have been developed, notably the 
geographically weighted regression (GWR) models (e.g., 
Brunsdon et al. 1996). A detailed discussion of the GWR 
estimator cannot be entered into here. The main 
distinguishing feature of the GWR methodology is the 
use of a distance-weighted sub-sample of observations to 
produce locally linear estimates for every point in space. 
This maybe thought of as analogous to a kernel density 
estimator 
This GWR model was applied to the benefit uptake data. 
At present, this can only be done in a cross-sectional 
setting rather than in a panel setting. The results for the 
1996, 200 I and 2006 cross sections indicate that the 
GWR model describes the data in a few instances in the 
1996 and 2001 cross sections better than in global model. 
However, this does not hold true for 2006. It appears that 
the buoyant labour market conditions of 2006 coincided 
with a decrease in heterogeneity in modelling labour 
market and benefit uptake outcomes, although we saw 
earlier that the statistical dispersion of the distribution of 
outcomes across LMAs has in fact seen a long-term 
upward trend. An interesting by-product of tests of spatial 
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heterogeneity was that five of seven instances of 
statistically significant spatial heterogeneity involved the 
lagged Maori variable. This suggests that the extent to 
which the Maori variable proxies for an unmeasured 
disadvantage or other ethnicity-related factors varies 
across regions of New Zealand. We noted earlier that the 
Maori population is much more youthful than the non-
Maori population, which can explain the negative 
coefficients in the sickness and invalids benefit equation, 
but at the same time there can be an interaction effect in 
that the Maori population may be relatively more 
youthful in those LMAs where the non-Maori population 
is relatively older. 
Conclusion 
In this paper we investigated the extent to which the 
spatial-temporal variation in social security benefit uptake 
in New Zealand can be linked to compositional effects 
regarding the workers' hwnan capital and demographic 
characteristics, the level and composition of labour 
demand. and the geography of local labour markets. 
We found that dw·ing the economic boom and declining 
unemployment up to 2006, the uptake of the 
unemployment benefit and the DPB declined but that the 
secular increase in the uptake of the sickness and invalids 
benefit. also observed in many other countries. continued. 
Nonetheless. cross-sectionally, LMAs with lower 
unemployment rates had lower benefit uptake rates of all 
types. Moreover. across LMAs there is geographical 
clustering in benefit uptake. Ignoring this spatial 
correlation may lead to eiToneous conclusions regarding 
the role of local conditions in explaining the regional 
\'ariation in benefit uptake. 
The uptake of sickness and invalids benefits is greater, 
but quantitatively similar. in LMAs where the labour 
force is relatively older. Several other features of LMAs 
affect benefit uptake also, such as qualifications. the 
composition of employment. household composition and 
ethnic it). However. the impact of these factors varies 
across benefit types. 
We also accounted for spatial and temporal correlations 
in uptake across different types of benefits. However. 
there is little evidence of spatial heterogeneity. i.e. 
national regression coefficients are informative across 
LMAs. The only exception to this is the apparent spatial 
instability of the coefficient of the ethnicity variable. This 
issue wan·ants further investigation. 
The major lacuna in the available variables is the lack of a 
·health' variable. Although changes in the health status of 
the general population has been largely discounted in the 
literature as a major driver of changing benefit uptake 
levels (e.g. Bound and Burkhauser, 1999; Beatty et al., 
2000: Alcock et al., 2003; Autor and Duggan, 2003; 
Faggio and Nickel!. 2003). it would have been desirable 
to investigate this specifically within the New Zealand 
context. Future development of th is research intends to 
incorporate such a variable, perhaps utilising the census 
question on smoking, or administrative and survey health 
data from the Ministry of Health. 
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